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to absorb the tissue fluid and return it to the
right heart against the hydrostatic pressure of
the column of venous blood in the dependent
parts. The distribution of oedema fluid is
influenced also by the degree to which
different tissues can be distended without a
significant rise in tissue pressure.

In failure of the left ventricle of the heart,
venous congestion occurs mainly in the lungs
so long as the right ventricle continues to beat
forcibly: pulmonary oedema may then develop
without generalised oedema (p. 398).

Renal oedema. Generalised oedema occurs in
various diseases which affect the glomeruli in-
cluding some types of glomerulonephritis, and
also in acute renal failure due to injury to the
renal tubules. The pathological changes in
these conditions are described in Chapter 22.
However, an understanding of the factors likely
to be involved in the production of the various
types of renal oedema depends not so much on
a knowledge of the detailed structural changes
but rather on the associated functional disturb-
ances. Accordingly, renal diseases which give
rise to oedema may be classified into the fol-
lowing three groups.

(1) Conditions in which all the glomeruli are
affected, with reduction in renal blood flow
and in glomerular filtration. This group is ex-
emplified by acute diffuse glomerulonephritis
and   rapidly   progressive   glomerulonephritis.
There is usually a rise in blood pressure and
blood urea level, and production of a dim-
inished amount of concentrated urine contain-
ing moderate amounts of protein. The oedema
in these conditions is not influenced by gravity
to the same extent as is cardiac oedema and is
often noticed first in the loose connective
tissues, e.g. of the eyelids and face: in ambulant
patients, however, gravity is seen to have some
effect. The protein content of the oedema fluid
is usually less than 0-5 per cent and the oedema
therefore cannot be attributed to increased
capillary permeability.  Also  the proteinuria
is usually only moderate and the loss does
not result fti any significant reduction in the
levels  of the  plasma  proteins.  The- blood
volume  is   normal   or  increased,   and   the
oedema seems likely to be due to excessive re-
aJjsorptioi* of salt and water in the renal tubules,
responsible for this excessive re-
aie iiot^ however, clearly defined.

may be implicated, but even this is uncer-
tain.

(2) The nephrotic syndrome. In some renal
diseases there is persistent and heavy loss of
plasma proteins, particularly albumin, in the
urine: when this exceeds about 10 g daily, the
plasma albumin level falls considerably and this
is accompanied by generalised oedema which
often becomes very severe. This condition is
known as the nephrotic syndrome. As in other
types of renal oedema, the distribution of the
tissue fluid is not so dependent on gravity as in
cardiac oedema. In patients with nephrotic syn-
drome, the blood pressure is often not raised
and there is commonly no rise in the blood
urea, indicating that renal blood flow and
glomerular filtration rates are approximately
normal. The nephrotic syndrome may arise in a
large number of conditions: in some it is
regularly present, for example in glomer-
ulonephritis of minimal-change and membranous
types (q.v.). It is a common result of amyloid
disease involving the glomeruli; it occasionally
complicates other types of glomerulonephritis
and the glomerular lesions of diabetes mellitus
and various other diseases. In all these condi-
tions, its development is dependent on excessive
loss of plasma albumin into the glomerular
filtrate.

Glomerular leakage of protein exhibits a
molecular sieving effect, the amount of plasma
albumin which escapes being disproportion-
ately great because of its relatively small mole-
cular size. Also because of its small size and its
relatively high concentration in the plasma,
albumin is the protein mainly responsible for
the osnpiotic pressure of the plasma, and con-
sequently, in states of severe hypoalbum-
inaemia, the amount of fluid leaving the capil-
laries and venules throughout the body greatly
exceeds the amount drawn back into them by
osmosis. Accordingly, the plasma volume tends
to fall and this brings into play the renin-
angiotensin-aldosterone mechanism, resulting
in increased re-absorption of sodium and water
from the renal tubules: this tends, in turn, to
dilute the plasma protein still further and so
transudation into the tissues remains excessive;
a vicious circle is set up and continues to oper-
ate so long as gross albuminuria persists. As
would be expected, the oedema fluid in the
nephrotic syndrome has a very low protein
content, and there is no evidence of general in-